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ABSTRACT 



Context. The photometric, structural and kinematical properties of the centers of elliptical galaxies, harbour important 
information of the formation history of the galaxies. In the case of non active elliptical galaxies these properties are 
linked in a way that surface brightness, break radius and velocity dispersion of the core lie on a fundamental plane 
similar to that found for their global properties. 

Aims. We construct the Core Fundamental Plane (CFP) for a sizeable sample of low redshift radio galaxies and compare 
it with that of non radio ellipticals. 

Methods. To pursue this aim we combine data obtained from high resolution HST images with medium resolution 
optical spectroscopy to derive the photometric and kinematic properties of ~40 low redshift radio galaxies. 
Results. We find that the CFPs of radio galaxies is indistinguishable from that defined by non radio elliptical galaxies 
of similar luminosity. The characteristics of the CFP of radio galaxies are also consistent (same slope) with those of the 
Fundamental Plane (FP) derived from the global properties of radio (and non radio) elliptical galaxies. The similarity 
of CFP and FP for radio and non radio ellipticals suggests that the active phase of these galaxies has minimal effects 
for the structure of the galaxies. 

Key words, galaxies - active , galaxies - dynamics 



1. Introduction 

The properties of the centers of massive elliptical galaxies 
are of strategic importance for the understanding of the 
complex processes of galaxy formation. The centers repre- 
sent the bottom of the potential well of the galaxy, host 
massive black holes and provide a record of the past his- 
tory of the galaxies. Until a decade ago the properties of 
the center of galaxies were very little studied because of 
insufficient spatial resolution of available instrumentation. 
Only with the use of Hubble Space Telescope, and using 
future large ground based telescope such a study become 
feasible. 

In the pioneering study on the nuclear properties of 
nearby early type galaxies (carried out with HST images) 
IFaber et al. 19971 were able to probe the inner regions of 
a number of nearby ellipticals. They point out that the 
inner luminosity profiles can be parameterized by a core 
(or break) radius Rb and a characteristic surface brightness 
within the break radius < /if, >. They also showed that 
these parameters {Rb, < jJbb >) can be combined to form a 
Core Fundamental Plane (CFP) which is analogous to the 
one found for the global properties of early type galaxies 
(jFaber et al. 19 97) . Assuming that the cores are in dynam- 
ical equilibrium and supported by random motions, and 
that the velocity anisotropy does not vary too much from 
galaxy to galaxy, and if the core M/L is a well-behaved 
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function of any two variables < (Mb >, Rb, or erg, then one 
expects that the cores of galaxies follow a law similar to 
that of the Fundamental Plane (FP). 

The main reason to study global and core properties is 
that it allows one to probe the mechanism of galaxy forma- 
tion. On the other end in the last decade a new ingredient in 
this picture is represented by the discovery of the presence 
of a massive black bole (BH) in the centers of virtually all 
galaxies (e.g. IFerrarese fc Merritt 20001 ILauer et al. 2007|) . 
However, only a small fraction of these BHs exhibit associ- 
ated nuclear activity (non thermal nuclear emission, X-ray 
and radio emission). The BHs may play an important role 
in the formation and evolution of massive galaxies and are 
also a key component for the development of the nuclear 
activity. Therefore the comparison of the properties of ac- 
tive and inactive galaxies through the FP becomes a tool 
to investigate the interplay between galaxy formation and 
nuclear activity. 

In a previous work, using photometrical and dynam- 
ical data for 73 low red-shift (z<0.2) radio galaxies 
(RG), we (jBettoni et al. 2 001) were able to compare the 
FP of RG with the one defined by inactive ellipticals 
( | J0rgensen et al. T9 96 , JFK96). We showed that the same 
FP holds for both radio and non radio ellipticals with ra- 
dio galaxies occupying the region of the most luminous and 
large galaxies. 

Till very recently few data were available on the 
optical nuclear properties of radio galaxies. One of the 
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best optical sets of data is part of the study of the B2 
sample of low luminosity radio galaxies (jFanti et al. 19871 
|Capetti et al. 2000[ ). For -60 radio galaxies WFPC2 HST 
imaging is available in the F555W (approximately V) 
and .F814W (approximately /) filters. A similar set of 
data is also available for a sample of powerful 3C radio 
sources. These studies revealed the presence of new and 
interesting features, some of them almost exclusively 
associated to low luminosity FR I radio galaxies. In 
particular, the HST observations have shown the pres- 
ence of dust in a large fraction of weak (FR I) radio 
galaxies which takes the form of extended nuclear disks 
(|Jaffe et al. 19931 iDeKoff et al. 19961 IDe Juan et al. 19961 
|Verdoes Kleijn et al. 19991 Ide Ruiter et al. 2002|) . Such 
structures have been naturally identified with the reservoir 
of material which will ultimately accrete into the central 
black hole. The symmetry axis of the nuclear disk may be 
a useful indicator of the rotation axis of the central black 
hole (see e.g. |Capetti fc Celotti 1999] ), although the precise 
relationship between these two axes remains uncertain. 

In this paper we aim to investigate the CFP for a sam- 
ple of low redshift radio galaxies and to compare it with 
that for radio quiet galaxies. The plan of the paper is as 
follows. In Section 2 we discuss our observations and data 
reduction methods. In Section 3 we present the CFP for 
our sample of RG. The implications of those observations 
are then discussed in Section 4. Throughout this paper we 
use the Concordance Cosmological Model, with Ho = 70 
kms^Mpc" 1 , and ft A = 0.70. 



3. Summary of previous results on the core 
properties of radio galaxies 



2. The Sample of radio galaxies 

One of the most complete and well studied samples of 
nearby radio galaxies, in the northern hemisphere, is 
the B2 sample (Fan ti et al. 1987")) . This sample consists 
of —100 early- type galaxies and was extensively stud- 
ied at radio wavelengths, especially since the 1980's (see 
IFanti et al.T987l [Paona et al. 19871 Ide Ruiter et al. 19901 
|Morganti et al. 1997[ ). The sample is complete down to 0.25 
Jy at 408 MHz and down to (roughly) m v = 16.5 and should 
be essentially unbiased for orientation. The objects span 
the radio power range between 10 23 and 10 26 WHz~ x at 
1.4 GHz with a pronounced peak around 10 25 \VHz~ 1 . 
Therefore they give an excellent representation of the radio 
source types encountered below and around the break of 
the radio luminosity function. 

We considered here the sub sample of the B2 sample 
( — 100 objects) of 57 low redshift (z< 0.20) radio galax- 
ies, for which photometric and structural data of the core 
are available from HST observations in the F814W band 
([de Ruiter et al. 20021[Capetti et al. 2000p . As described in 
|Capetti et al. 2000 there is no bias in the selection of the 57 
objects observed with HST (they were chosen randomly as 
far as their radio and optical properties are concerned). In 
comparing various parameters of this observed sub-sample 
with those of the sources that were not observed by HST 
they found that no significant differences emerged. The 
HST observations are complete at the level of —57% and 
therefore constitute an unbiased sub sample. 



In Ide Ruiter et al. 20021 the dust properties of the radio 
cores were analysed. About half of the sources have sig- 
nificant amounts of dust in the nuclear region, mostly in 
the form of disks or lanes, and if radio jets are present they 
tend to be perpendicular to the dusty disk or lane, at least 
in the low power sources (P < 10 24 WHz -1 at 1.4 GHz). 
There is also a (broad) correlation between total dust mass 
of the disks and the radio power. 

Based on high resolution HST images it was found that 
elliptical galaxies come in two flavours, one with "core" ra- 
dial brightness profiles and one with power law profiles (see 
e.g. lFaber et al. 1997|) . This distinction is seen also for other 
properties: rotation, isophote shape and presence of X-ra y 
emission (see for a recent discussion |Kormendy et al 20 09). 

This dichotomy extends also to radio properties. Radial 
brightness profiles of sources with moderate content of nu- 
clear dust (jde Ruiter et al. 2002|) are of core type. Thi s as 
has been confirmed by|Balmaverde and Capetti (2006) and 
Capetti and Balmaverdc (2006)1 The observations suggest 
that there is a class of early-type galaxies that will never 
harbour a classical radio source of the Fanaroff- Riley type 
I or II. These galaxies have steep power law inner profiles, 
with a slope (inner Nuker law) 7 >0.3. On the other hand 
galaxies with a core profile (7 <0.3) may or may not pos- 
sess a nuclear radio source. This difference seems genuine 
and not induced by selection effects. In fact the absolute 
magnitudes of core and power law galaxies overlap and the 
power law galaxies are never associated with classical ra- 
dio sources. This result is consistent with the dichotomy 
described above and suggest that AGN activity in core 
galaxies can be very pronounced and that the dichotomy 
i s the result of strong or weak AGN feedback respectively 
QKormendy et al 2009[ ). 



4. Stellar velocity dispersion 

To derive the CFP we need, together with the photo- 
metric data, the central velocity dispersion of the galaxy. 
For 11 galaxies in the sample we found measurements 
of the stellar velocity dispersion from the literature, 
using the Lyon-Meu don Extragalactic Database (LEDA 
Paturel et al. (1997)). These measurements of a were cor- 
rected to a circular aperture with a metric diameter of 1.19 
/i _1 kpc , equivalent to 3.4" at the distance of the Coma 
cluster. To derive Co for the remaining of the sources we 
carried out spectroscopic observations. We were able to 
observe 27 out of the remaining 46 galaxies. One object 
(0648+27) was not included in the final sample to derive 
the CFP, as explained in Appendix Al. For this reason the 
final sample considered for this study is therefore composed 
of 37 objects. 



4.1. Spectroscopic observations 

Optical spectroscopy in the range AA=3700-4700 A and 
4600-6500 Awas obtained in service mode in two observing 
runs in 2005 and 2006 with the Telescopio Nazionale Galileo 
(TNG). We used the spectrograph DOLORES equipped 
with a Loral CCD with 2048 x 2048 pixels of 15 fi. In 2005 we 
used the HRV Grism #6 with a slit of 1.0 arcsec, this yields 
a velocity dispersion resolution Acr=75 kms" 1 . In 2006 we 
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name 


m v 


z 




Acr 


< > 


A< ii b > 


Rb 




(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


0648+27+ 


13.82 


0.0409 


137.8 


38.0 


14.94 


0.05 


0.26 


0.02 


0755+37 


13.80 


0.0413 


291.0 


17.3 


17.05 


0.15 


1.09 


0.09 


0908+37 


15.67 


0.1040 


387.1 


18.0 


17.36 


0.10 


0.50 


0.05 


0915+32B 


15.20 


0.0620 


252.1 


24.3 


17.00 


0.05 


0.52 


0.03 


0924+30 


13.32 


0.0266 


243.7 


14.5 


17.33 


0.15 


0.96 


0.14 


1003+26 


15.47 


0.1165 


438.4 


21.6 


17.94 


0.15 


0.41 


0.05 


1113+24 


15.10 


0.1021 


377.8 


10.2 


17.44 


0.05 


0.47 


0.03 


1204+34 


15.35 


0.0788 


201.0 


29.6 


17.47 


0.25 


0.46 


0.09 


1322+36B 


12.84 


0.0175 


259.1 


12.1 


15.45 


0.05 


0.62 


0.05 


1339+26B 


15.10 


0.0757 


379.1 


18.2 


16.41 


0.15 


0.32 


0.04 


1347+28 


15.66 


0.0724 


228.0 


19.4 


17.18 


0.05 


0.34 


0.03 


1357+28 


14.81 


0.0629 


308.3 


11.2 


16.80 


0.05 


0.40 


0.03 


1422+26B 


14.32 


0.0370 


264.9 


11.6 


15.44 


0.05 


0.13 


0.01 


1430+25 


16.65 


0.0813 


203.6 


14.3 


16.72 


0.25 


0.13 


0.03 


1447+27 


13.88 


0.0306 


318.4 


11.6 


15.77 


0.15 


0.47 


0.04 


1450+28 


16.31 


0.1203 


405.6 


23.6 


16.18 


0.05 


0.16 


0.15 


1450+28*+ 


16.31 


0.1265 


333.3 


22.1 


16.56 


0.05 


0.20 


0.01 


1502+26 


15.42 


0.0540 


402.1 


19.9 


16.60 


0.15 


0.66 


0.07 


1512+30 


15.37 


0.0931 


330.2 


25.6 


16.55 


0.05 


0.34 


0.03 


1521+28 


15.09 


0.0825 


323.0 


11.8 


18.02 


0.15 


0.85 


0.06 


1527+30 


15.64 


0.1143 


448.0 


23.0 


16.76 


0.10 


0.34 


0.03 


1553+24 


14.41 


0.0426 


269.9 


10.9 


16.41 


0.05 


0.45 


0.03 


1557+26 


14.97 


0.0442 


310.7 


16.1 


15.45 


0.05 


0.21 


0.01 


1613+27 


14.90 


0.0647 


246.6 


13.5 


16.74 


0.15 


0.30 


0.03 


1658+30 


14.47 


0.0351 


315.8 


10.2 


15.02 


0.15 


0.19 


0.02 


1726+31 


17.04 


0.1670 


294.8 


26.8 


15.96 


0.15 


0.22 


0.03 


1827+32 


15.10 


0.0659 


308.5 


11.4 


16.24 


0.05 


0.21 


0.01 


2236+35 


12.57 


0.02759 


297.8 


12.5 


17.09 


0.05 


1.28 


0.11 


0034+25 


13.35 


0.031849 


295.0 


10.0 


16.27 


0.05 


0.74 


0.04 


0055+26 


13.80 


0.047400 


231.0 


13.0 


16.34 


0.05 


0.40 


0.02 


0120+33 


11.43 


0.016458 


315.0 


10.0 


15.13 


0.05 


0.75 


0.07 


1217+29 


10.41 


0.002165 


238.0 


10.0 


13.87 


0.05 


0.80 


0.06 


1256+28 


13.88 


0.022879 


203.0 


10.0 


16.48 


0.15 


0.70 


0.07 


1257+28 


11.94 


0.024097 


278.0 


10.0 


17.97 


0.10 


2.55 


0.01 


1525+29 


14.95 


0.065155 


250.0 


30.0 


16.56 


0.15 


0.53 


0.05 


1610+29 


13.29 


0.031852 


331.0 


26.0 


16.49 


0.05 


0.95 


0.06 


3C88 


14.24 


0.030221 


190.0 


22.0 


17.47 


0.05 


0.98 


0.09 


3C192 


15.72 


0.059709 


199.0 


23.0 


14.34 


0.15 


0.09 


0.01 


3C388 


14.77 


0.091700 


365.0 


23.0 


18.03 


0.15 


0.96 


0.09 



Column s: (1) identification of the source, (2) apparent m agni tude my from Colla ct al. 1975 (photographic magnitudes converted to visual mag- 
nitudes, Fanti ct al. 1978, Gonzalez-Serrano et al 2000] and [Gonzalez-Serrano & Carballo 2000] (3) redshift, (4, 5) measured velocity disper- 
sion and error in km/sec, (8 ,9), < fib > and error in mag/arcsec 2 , (8, 9) break radius rb and error in arcsecs, fromjde Ruitcr ct al. 2005 'com- 
panion of the radio galaxy, + not used in the CFP see Appendix Al 

used the grism VHR-V with a slit of 1.0 arcsec, this yields 
a Acr=85 kms -1 . The plate scale across the dispersion is 
0.275 arcsec/ pix. In addition to the radio galaxy spectra, 
we secured spectra of bright stars of spectral type from 
G8III to K1III with low rotational velocity, (Vxsem <17 
kms -1 ). These spectra were used as templates of zero ve- 
locity dispersion. During the second observing run also an 
early- type galaxy (NGC 3377), as standard for the mea- 
sure of tr, was observed. The slit was oriented along the 
apparent major axis for all the galaxies in our sample ex- 
cept in the cases of galaxies with multiple nuclei, where the 
slit was aligned along the two nuclei. All the spectra were 
bias and flat-field corrected, trimmed and wavelength cal- 
ibrated using standard procedures available in the IRAF 
package. The accuracy of the latter procedure was checked 
with measurements of the night sky Ao = 5577.32 A emis- 
sion line. The systemic velocity, corrected to the Sun, and 



the velocity dispersion a were determined using the Fourier 
Quotient method ( |Sargent et al. 1977|IBertola et al. 1994|1 . 
The Fourier Quotient method was applied, using all the 
template stars, to all spectra to obtain the radial velocity 
and the velocity dispersion. The rms of the determinations 
obtained with different template stars turned out to be less 
than 20 /cms -1 for a and ~ 10 kms~ x for the systemic ra- 
dial velocity V r both for the sample of radio galaxies than 
for the template galaxy. For NGC 3377 we found cr=160±25 
kms -1 in agreement with the value of 139 kms -1 reported 
in LED A. The average values of individual determinations 
were adopted as final values of a and V r . In order to im- 
prove the S /N ratio of the spectra we co-added the central 
spectra within an aperture of 6". Since early- type galaxies 
exhibit some gradients in the radial velocity and velocity 
dispersion, the derived central parameter a depends on the 
distance of the galaxies and on the size of the aperture 



4 



D. Bettoni et al.: The core fundamental plane of B2 radio galaxies 




1 2 3 4 1 2 3 

Log(Rj Log(R b ) [po] 



Fig. 1. The < /i& >-Rb relation of B2 radio galax- 
ies ([black] circles) a nd nearby (non r adio) early type 
galaxies ([red] squar es IFaber et al. 19971 [green] triangles 
IBernardi et al. 2008|) . 

used for the observation. In order to compare our velocity 
dispersions with the data available in the literature we ap- 
plied aperture corrections according to the procedure given 
by |j0rgensen et al. 1996| The individual measurements of 
a are corrected to a circular aperture with a metric diam- 
eter of 1.19 ft. _1 kpc , equivalent to 3.4" at the distance of 
the Coma cluster of galaxies. 

All these data are listed in Table [IJ in which we 
also give photometric data derived from HST images in 
the F814W filter (all taken with exposure time of 300 
seconds): as described in (jde Ruiter et al. 2002[) the one- 
dimensional brightness profiles determined with IRAF task 
ELLIPSE were fitted with a Nuker-law, thus obtaining for 
each galaxy, in the F814W (I) filter, the core radius Rb 
in arcsecs and the average surface brightness < /i/, > (in 
mag/arcsecs 2 ) within the core radius. 

For some galaxies the S/N is enough to study the inner 
part of the rotation curve (see Fig IA.1[) . In Appendix A 
comments on some individual objects are reported. 

5. The CFP of radio and normal ellipticals 

To complete our data-set we decided to collect all the 
available data in literature for the core properties of E 
galaxies. We added to the RG data the core photomet- 
ric data and the velocity dispersion for two sets of data 
of non radio galaxies. The first set is from the classical 
work of Fab er et al. 19 97 from which we have data for 
56 normal galaxies. To compare these measurements with 
our data for RG (derived in the R band) we applied a 
mean color correction V — R = 0.60. The second set is 
taken from the recently published HST photometric data 
(Hyd e et al. 2008] ) and the corresponding central velocity 




Log(R b ) [pc] 

Fig. 2. Upper panel: The best fit of the CFP for the 
B2 radio galaxies (black circles) compared with a sample 
of nearby (non r adio) early type g alaxies ([red] square s 
IFaber et al. 1997| [green] triangles IBernardi et al. 2008j) . 
using the CFP fit in the y-axis. The solid line represents 
CFP relation. Lower panel: The same data as in the up- 
per panel, but using the coefficient of the global FP fit of 
(jBettoni et al. 200T]) with a shift in the y-axis to take into 
account the different units in the x-axis (from kpc to pc) 
; the solid line is the corresponding FP relation. The blue 
dashed line report the fit to the core data with a shift of 
0.23dex 
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2 3 
Log(Radius) [pc] 



Table 2. Coefficients of the best fit for the Core 
Fundamental Plane and the global Fundamental Plane of 
low redshift radio galaxies (see eq. 1 ) and of normal galax- 
ies. 



Radio Galaxies 



Normal Galaxies 





a 


P 


7 


a 


P 


7 


CFP 


1.35 


0.36 


-6.80 


1.32 


0.36 


-6.75 


FP 


1.24 


0.33 


-5.96 


1.27 


0.32 


-5.58 



planes are very similar and almost parallel (see also Tab. 
2). We note a slight tendency of CFP to show a curvature 
at low luminosity; this is similar to what pointed out by 
Desroches et al. (2007)| for the FP. 

In Figure [3J we compare the whole CFP with the FP 
derived from the global properties of a different sample 
of radio and non radio ellipticals (see IBettoni et al. 2001 
for details). Again the CFP and FP are closely parallel as 
suggested by IFaber et al. 19971 whatever differences exist 
among core galaxies these are not so large as to erase the 
appearance of a two-parameter family of self-gravitating 
cores that is fundamentally not too dissimilar from the 2- 
dimensional family of isothermal spheres. 



Fig. 3. The CFP of B2 radio galaxies (black circles) 
and nearby (non radio) early type g alaxies ([red] squares 
IFaber et al. 19971 [green] triangles IBernardi et al. 2008|) 
compared to the Fundamental Plane of normal (small 
black dots )j0rgensen et al. 1996] and radio galaxies light- 
blue squares (jBettoni et al. 200Tj) . The solid line represents 
the FP for a sample of RG (jBettoni et al. 200ip while the 
dashed line yields the fit to the core data. Note that we plot 
Rb and< /if, > for the CFP data (black circles, red squares 
and green triangles) and R e and < /i e > for the FP data 
(small black open circles and small blue open squares). 



dispersion a (Ber nardi et al. 2008[) for the core of 13 nearby 
non radio massive galaxies. 

The data of |Hyde et al. 2008 are obtained using the 
High Resolution Channel (HRC) of the ACS in the i band, 
thus we transformed their CTPS to mag/sq/arcs using 
the zero point for the i filter ZP — 25.654 (AB mag). 
Then we applied a correction Am= -0.53 to transform the 
data to Vega magnitude system. In figure [T] we plot the 
< ^ >~Rb projection of the CFP for our sample of ra- 
dio galaxies and for a combined sample of non radio ellip- 
ticals (jFaber et al. 19971 IBernardi et al. 2008|), we confirm 
the same correlation already found by IFaber et al. 19971 

In order to derive the parameters (a, (3 and 7) describing 
the CFP in the following relation: 



log R b = a log cr + (3 < fi b > +1, 



(1) 



we minimized the root square of the residual perpendicu- 
lar to the plane. In Table [2] we report the coefficients ob- 
tained using this fitting procedure for the CFP of both radio 
galaxies and normal ones, for comparison we report also 
the coefficients for the FP for radio and normal galaxies 
(jBettoni et al. 200ip . 

In Figure [2] we show the comparison of the CFP plotted 
with the coefficients of our best fit and with the coeffi- 
cients of the best fit of FP (jBettoni et al. 200 ip . The two 



6. Conclusions 

We have presented the photometric, structural and kine- 
matic properties of the centers of a sample of 38 low red- 
shift radio galaxies galaxies and have shown that the con- 
ventional parameters characterizing the centers (the break 
radius, its surface brightness and the central velocity disper- 
sion) are well represented in a plane (the Core Fundamental 
Plane) which is indistinguishable from that of elliptical 
galaxies that do not exhibit radio emission. 

A similar result was found from the comparison of the 
global properties of a sample of 72 radio galaxies and local 
Ellipticals using the standard Fundamental Plane descrip- 
tion (Bettoiii et al. 2001)) . The comparison of the proper- 
ties of the FP, that refer to the whole galaxy, with those 
concering the centers (the CFP) shows that the slopes of 
the two planes are very similar and suggest taht the same 
mechanism is responsible for the link among the involved 
quantities. 

The remarkable similarity of the properties of radio and 
non radio elliptical galaxies in the description of both the 
Fundamental Plane and the Core Fundamental Plane indi- 
cates that the active phase of the galaxy connected with 
the strong emission at radio frequencies has likely an in- 
consequential effect for the structure of the whole galaxy. 
Moreover these results suggest that the two type of galaxies 
(radio and non radio) have had a similar history of forma- 
tion and evolution. 



Appendix A: Notes to individual galaxies 

B2 0648+27 - This galaxy show a typical E+A spec- 
trum indicating the presence of a young stellar popula- 
tion (jEmonts et al. 20061 lEmonts et al. 2008p . In this last 
case the measured velocity dispersion is only indicative be- 
ing measured using a not perfect stellar template. This 
galaxy was not used to construct the CFP of RG. The spec- 
trum show the [Oil] A3727A emission line. For this object 
we were able to measure the rotation curve (both for gas 
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and stars) and the velocity dispersion profile in the inner 
~ 10" these are shown in figure [XT] We found a V max —200 
km/sec for both components. 

B2 0908+37- As noted by |Capetti et al. 2000| a fainter 
companion galaxy is located ~ 3.7" to the SW. Our spec- 
trum cross also the faint companion for which we were able 
to measure the redshift z comp =0.1027 very close to the red- 
shift of the radio galaxy. 

B2 0924+30 - For this galaxy we measure a rotation 
V max =100 km/sec in the inner ~ 5" (see figure |A~T|) . 

B2 1113+24 - For this galaxy we measure a rotation 
V ma x^80 km/sec in the inner ~ 5" (see figure lA~Tj) . 

B2 1204+34 - This galaxy show strong emission lines in 
the spectrum i.e [O III] A 5007 A and Hp. We measured 
the gas rotation curve, and after subtraction of the emission 
component also the stellar rotation curve (see figure lA~Tj) . 
The gas is more extended in the NE direction and show a 
V m ax ~200 km/sec. 

B2 1322+36 - NGC 5141 - This SO galaxy has a nuclear 
dust lane and t he gas exhibits a regul ar rotation profile 
as measured by Noel-Storr et al.(2003) Here we measure, 
for the first time also a regular rotation curve for the stellar 
component with a V maa; =200 km/sec at r=~ 10" (see figure 
lA.ip . Our spectra are in the region A 3800-4800 A were only 
a very faint A3727 [Oil] line is visible, the gas and stellar 
component are co-rotating. 

B2 1422+26B - This galaxy show the presence in the 
spectrum of the [O II] AA 3727 A line 

B2 1450+28 - This galaxy is a well known dumbbell 
system in the center of the cluster Abell 1984. The radio 
galaxy is associated with the southern galaxy of the pair. 
To obtain our spectrum, the slit was oriented at PA= 0° 
and cross both galaxies. In Table [1] we report the velocity 
dispersion for both objects. In table[T]the non radio galaxy 
is labelled with an asterisk and was excluded from the fit. 

B2 1502+26 - 3C310 This galaxy show a boxy elliptical 
galaxy approximately 15" SW, the slit for our spectrum 
was oriented at PA=90° and cross both galaxies, for the 
fainter companion we measure the same redshift z=0.0540 
and a velocity dispersion er= 390.0+ 22.7 km/sec. 

B2 1527+30 - in Abell 2083; this galaxy show a strong 
veloci ty gr adient V max ~18Q km/sec in the inner 10" (see 
figure lA.ip . 
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Fig. A.l. Rotation curves and velocity dispersion profiles for selectd low redshift radio galaxies (full squares stars, open 
squares gas). 



